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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to 4,5-dihydro-6-{substituted)phenyl-3(2W)-pyridazinone compounds and 
5 6-{substituted)phenyl-3(2//)-pyridazinone compounds useful as cardiotonic agents. The present invention 
also relates to the above mentioned pyridazinone compounds useful as antihypertensive agents. 

EP— 007546-A1 (A. Natterman & Cie GmbH) published 9th February 1983 discloses compounds of the 
following formula 



JO 




H 



is in which m is an integer of from 1 to 12. 
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SUMMARY OF THE INVENTION 

The present invention relates to novel substituted 4,5-dihydro-6-(substituted)phenyl-3<2rV)- 
pyridazinone compounds and 6-{substituted)phenyI-3(2/y)-pyndazinone compounds useful as cardiotonic 
agents having the structural formula (I): 
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wherein represents a double or single bond between two -carbon atoms; R 2 and R 3 are independeatly 
hydrogen or C,- 6 alkyi; Y is H, halogen, C,_ s alkyl, and C,- 8 alkoxy, and A is any of the groups from , 
and is attached to the 3- or 4-position of the phenyl rang 
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as in the structural formula II wherein R v R', and R are independently hydrogen or alkyl.-CHjOH, SCH 3 , 
SOCH 3 , S0 2 CH 2 , hydroxyaikyi, halogen, (CH 2 ) k NR r 'R'" where k = 0—2 and R" and R"' are independently 
hydrogen or d_« alkyl; or, when attached to the 4- and 5-positions of the imidazole ring may be taken 
together to form a i) 5-, 6-, or 7-membered ring which may also contain a nitrogen atom; ii) benzene ring 
which is optionally substituted by halogen, hydroxy, C,_ 6 alkylr and C«,_ s alkoxy, and in) pyridine ring; X is 
(CH 2 ) n or 0{CH 2 )«*i where n * 1 — 4; and the pharmaceutically acceptable salts thereof; 
with the proviso that, when X is (CH 2 ) n , when Y is-a hydrogen, whea A is attached to the 4-position of the 
phenyl ring, and when = in the general structural formula represents a single bond, then at least one of 
Rr R', Ri, R 2 and R 3 is other than a hydrogen atom: 




A = 



<C2 2)» , lcH 2>n 



X 
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as in the structural formula (III) wherein m + n = 3, R 4 is hydrogen or C^e alkyl; Z isCH 2 or NR S where R s is 
hydrogen, C n -« alkyl or COR 8 where R 6 is C,- 6 alkyl or aryl. 



N, 



w 




C. A = 



which is attached to 3-position of the phenyl ring as in the structural formula IV and R', R v R, are same as 
is defined in (a). 
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d. A 



IV 
where 

i) X = L — Z = CH as in the structural formula V 
H) X = Z = N and L = CH as in the structural formula VI 
iii) L = Z = N and X = CH as in the structural formula VII 
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VII 

e. Also included in the invention are novel pyridazinones having structural formula VIII where A is 
55 same as defined in (c) and is attached to the 4-position of the phenyl ring. 
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Examples of compounds of the invention are: 
4 f 5^mydro^[4-C2-1//Hmida2ol.Vyl)ethoxy]phenyl]-3(2//)-pyrida2inone, 
dihydro-6-[4-(4,5 r 67-tetrahydro-1/y-ben2imidazoI-1-yl)-phenyl|-3(2^-pYridaanone, 
4,SHdihydro-6-[3-(l/yHmida2ol-1-yi)phenyl]-3<2W)-pyrida2inone r 
4,5^ihydro^44^1/y-r,2 f 4-triazol-1-y0phenylI-3(2^)-pyrida2inone f 
4,5-dihydro-6-[4-{4H-1^4-tria2ol-4-yl)phenYlI-3{2^)-pYridazinone f 
4,5-dihydro-6-{4-( 1//-pyrroM -yOphenyl !-3<2//)-pyridazino ne, 
4.5-dihydro-6-{4-(1//Hmidazol-1-yl)phenyl)-3(2//)-pyridazinone, 
4 f 5^ihydro-6-[4^2-methyl-1/y.imidazol-Vyl)-phenyl]-3(2^-pyridazinone, 
4,5-dihydro-6-[4-{2-«thyl-4-methyl-1>/-imidazol-1-yl)phenyl).3(2//)-pyridaz!none, 
4,5Hdihydro-6-[4-{1//-imidazolO-yl)phenylI-5-methyl-3(2//)-pyridazinone, 
4,5HJihydro-6-{4-(4 r 5^iethyl-1W-imidazol-1-y!)pheny!]-3{2/y)-pyridazino 
4,5-dihydro-6-[4^1^/.imidazoi-1.y0phenyl]-2-methyl-3(2^)-pYridazinone/ 
4,5-dihydro-6-{4-(l//.benzimidazo{-l-yl}phenyl]-3(2>/)-pyndazinone r 

4,5Hdthydro-6-[4-(4-hydroxYmethyMWmtt^ ^ 
4,5<nhYdro-6-{4-(2-methylthio-1#-^ 

4,5Hdihydro^[4.(2-methylsulfinyl-W-imidazol-1-Yl)phenYl-3{2/y)-pyridazinone f 
4,5<lihYdro-6-[4-(2-methYlsulfonyl-l^-imidazol-l-Yl)phenYl]-3(2/y)-pyridazinone f 
6-[4-<2-1Wmidazol-1-Yi)ethoxy]phenyl-3(2/y)-pyridazinone, 
6-[4-[2-<iW-imidazol-1-Yl)ethyi]phenyl]-3(2M-pyridazinone f 
6-[4-(W-imidazol-1-yl-methyl)phenylj-3(2/y)-pyrfdazinone, 
6-{4-{4 r 5 r 6,7-tetrahydro-1//-benzimidazoi-1-yl)phenyU-3(2/y)-pyridazinone, . 
6-[3-(1/y-imidazol-1-yl)phenyl]-3(2//)-pyridazinone # 
6-(4-<1/y-1 ( 2 / 4-triazal-1-yl)phenyl]-3(2/y)-pyr!dazinone, 
6-[4-{4^/-triazol-4-yl)phenYl]-3(2/y)-pyridazinone f 
6-[4-{1/y-pyrroi-l-y0phenyll-3(2/y)-pYridazinone r 
6-[4-{1W-imidazoM-yi)phenyt]-3(2>y)-pyridazinone r 
" 6-[4-<2-methYl-1/y-fmidazol-l-Yl)phenyl-3(2/y)-pyridazinone, 
6-[4-(2-ethyl-4-methyM/yHmidazol-1-yi)phenyll-3(2/^^pyridazmone, 
6-(4-{1H-imidazol-1-yl)phenYl-5-methyl-3(2/y)-pYndazinone f 
6-{4-{4 / 5-diethy(.1//-imidazoM-yi)phQnyl-3(2W)-pyridazinone r 
6-[4-{4-hydroxymethyl-1A/-imidazol-1-yi)phenyl-3(2/y)-pYridazinone l 
6-{4-(2^emYlthio-1^Hmidazol-1-yl)phenyl]-3(2>y)-pYridazinone f 
6-[4^2-methylsulfinyl-l/Y-imidazol-1-y0phenylI-3(2//)-pyridazinone, 
6-{4-(2-memylsulfonyl-1//-!midazoM-yl)phenyl-3(2>y)-pYndaz!none f 
6-{4-{1/y-imidazol-1-yl)phenyiI-2-methyi-3(2//)-pyrfdazinone, and 
6-[4-(1/y-benzimidazol-1-yl)pheny!]-3(2//)-pyridazinone. 
The invention also provides a process of producing the compounds according to the invention, having 
the structural formula: 



which comprises reacting a substituted y-oxobenzenebutanoic acid having the structural. formula: 




Y 



R. 



'2 




with a substituted hydrazine having the structural formula: 



H 2 N — tNH 



io obtain the compound having the structural formula 
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to and when desired dehydrogenating to obtain the product 
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wherein A, Y, R 2 , and R 3 are as defined above. - 

The invention also provides a pharmaceutical composition comprising a compound of the invention. 

and a pharmaceutical^ acceptable carrier or diluent therefor. 

The compounds of formula I — VIII where R, is hydrogen may exist in tautomeric fomis, for exam pie, B- 

[4-(lWmidazol-1-yi)phenylI-3(2H)-pYridazinones of formula VIII and/or 6-t4-dW-imidazol-1-yl)phenYH-3- 

pyridazinols of formula VIIIA, illustrated as follows. 



OH 





■»i — r r 

1 N^=/ 



VIII 



VHI A 



The present invention also relates to 4,5-d«hYdro.6-{substituted)phenyl-(3^.pyrida2inones having the 
40 structural formula IX: 



45 



so 



55 
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IX 2 

wherein A, Y, R a , and R 3 are same as defined above in the structural formulas 



-VIII. 



-VHI 



srein A, Y, tt a , ana o 3 are same as ueimw auuvt* ... v..^ . " Mr . wffrtrmil | a ,i 

These compounds are not only useful as intermediates for preparing the compounds of formula i 
but are also useful as cardiotonic agents. m . ^^^ms*.. 

The compounds of the present invention may be used in a method for increasing ca rdiac .^ntracttlit/ 
in a patient requiring such treatment, which comprises administering orally or parenteral^ in a solid or 
liquid dosage form to such patient an effective amount of compounds having the structures 

Another aspect of the present invention relates to a cardiotonic composition "^^^.^ 
contractility, said composition comprising an effective amount of the compound of formula "III and a 

pharmaceuticaily acceptable carrier. . _ ,,„-* 1 ™*ii:tw 

The compounds of the present invention may be used in a method ror increasing «^ 
which comprises the administration of a medicament compnsing an enechve amount of the compound of 

formula I — VIII and a pharmaceuticallv acceptable carrier. 

The process for producing pyridazinones (l-VIII) comprises reacting suitably substituted y- 
oxobenzenebutanoic acids with suitably substituted hydrazines to give 4,S^.hydro-6-(subsntiJtad)phenvl- 
3(2/f)-pyridazinones which can be dehydrogenated to the desired product by known dehydrogenation 
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procedures such as bromination-dehydrobromi nation; by noble rnetai -catalyzed dehydrogenation such as 
palladium-catalyzed dehydrogenation or by oxidation-reduction procedures using Mn0 2 or m- 
nitrobenzenesulphonic acid as the reagent according to the standard literature procedure set forth by W. V. 
Curran and A. Ross, J. Med. Chem., 17. 273 (1974). 

s The compounds of formula (I — VIII) are useful both in the free base form and in the form of acid 
addition salts. Both forms are within the scope of the invention. The acid addition salts are a more 
convenient form for use; and in practice, use of the salt form amounts to use of the base form. In practicing 
the invention, it was found convenient to form the sulfate, phosphate, or methanesulfonate salts. However, 
other appropriate pharmaceutically acceptable salts within the scope of the invention are those derived 

70 from mineral acids such as hydrochloric acid and sulfamic acid; and organic acids such as ethanesulfonic 
acid, benzenesulfonic acid, p-toluenesulfonic acid and the like, giving the hydrochloride, sulfamate, 
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, and the like respectively. 

The acid addition salts of said basic compounds are prepared either by dissolving the free base in 
aqueous or aqueous alcohol solution or other suitable solvents containing the appropriate acid and 

*5 isolating the salt by evaporating the solution, or by reacting the free base and acid in an organic solvent, in 
which case the salt separates directly or can be obtained by concentration of the solution. 

The following Examples 3 and 6 to 16 will further illustrate the invention without, however, limiting it 
thereto. The following Examples 1 , 2, 3 and 4 relate to the preparation of intermediate compounds. 

20 

Example 1 

Methyl 4-<1//-lmidazol-1-ylH3-oxobenzenepropanoate 

A solution of 4-(1#-imidazol-1-yl)-acetophenone (24.2 g, 0.13 mol) in tetrahydrofuran (250 ml) is added 
to a suspension of 50% NaH (6.7 g) in tetrahydrofuran (70 ml) with stirring. The solution is stirred at room 
25 temperature for one hour. Dimethylcarbonate (30 ml) is added followed by refluxing the mixture overnight. 
The solid is filtered off, the residue is treated with water, and neutralized with acetic acid. The solid thus 
obtained is filtered off and crystallized from a methanol-ether mixture to yield 15.0 g of the product methyl- 
4-(1rY-imidazol-1-yl)-0-oxobenzenepropanoate. 

30 Example 2 

4-( 1 tf-lmidazol-1 -yD-y-oxobenzenebutanoic acid 

A solution of methyl 4-{1#-imidazo]-1-yD-|3-oxobenzenepropanoate (6.1 g, 0.025 mol) in 
tetrahydrofuran (65 ml) is added slowly to a stirred suspension of 50% NaH (1.2 g, 0.025 mol) in 
tetrahydrofuran (20 ml) and the solution is stirred for one additional hour. Ethyl bromoacetate (4.5 g) is 

35 added followed by refluxing the mixture for seven to eight hours. The tetrahydrofuran is removed, the 
residue is treated with water, and the organic material is extracted with ether. The residue obtained after 
removal of ether is hydrolysed by heating with 6N HCI for eight hours. The crude acid is finally crystallized 
from dimethylformamide to yield 3.3 g of the product 4-Utf-imidazoM-yD-y-oxobenzenebutanoic acid. 

40 

Example 3 

4,5-Dihydro-6-(4-(1/y-imidazoi-1-yl)phenyl]-3(2/y)-pyridazinone (3a) 

A solution of 4.5 g of 4-{1tf-»midazol-1 -yD-y-oxobenzenebutanoic acid in ethanol (60 ml) is heated under 
reflux with 85% hydrazine hydrate (2.5 ml) for 17 hours. The alcohol is evaporated off, the residue is treated 
45 with water and filtered. The crude product is finally crystallized from ethanol to yield 3.5 g of the product 
4,5-dihydro-6-[4-(1/y-imidazol-1-yl)phenyll-3(2/y)-pyridazinone: m p 206 — 207°C (dec). 

Anal calcd for C n3 H 12 N 4 0: C, 65.00; H, 5.00; N, 23.33 

Found: C, 65.06; H, 5.35; N, 23.39 

50 Similarly, the reaction of 4-{2-methyl-1tf-imidazol-1 -yD-y-oxobenzenebutanoic acid with hydrazine 

hydrate according to the procedure of this Example gives 4,5-dihydro-6-[4-(2-methyl-1/y-imidazol-1- 
yl)phenyl]-3(2>y)-pyridazinone (3b). 

Similarly, the reaction of 4-{2-phenyl-1 tf-imidazo 1-1 -yD-y-oxobenzenebutanoic acid with hydrazine 
hydrate according to the procedure of this Example gives 4 f 5-dihydro-6-[4-(2-phenyl-1/y-imidazol-1-yl)- 
55 phenyl]-3(2#)-pyridazinone (3c). 

Similarly, reaction of 4-{2-emyl-4-methyM/Y-imidazoi-1 -yD-y-oxobenzenebutanoic acid with hydrazine 
hydrate according to the procedure of this Example gives 4,5-dihydro-6-[4-(2-ethyl-4-methyl-1>y-imidazol-1- 
yl)phenyl]-3(2/V)-pyridazinone (3d). 

Using the procedure of this Example, reaction of 4-{1/V-imidazol-1 -yD-y-oxobenzenebutanoic acid with 
so methyl hydrazine and 2-hydroxyethyl hydrazine gives 4, 5-dihyd ro-6-(4-(1/V-im idazo 1-1 -yl) phenyl }-2-methy I- 
3(2WKpyridazinone (3e) and 4,5-dihydro-2-(2-hydroxyethyl)-6-(4-{1H-imidazoi-1-yDphenyiI-3(2/y)- 
pyridazinone (3f) respectively. 

Similarly, the reaction of 4^4-hydroxymethyl-1/^-imidazol-1-yl)-Y-c x obenzenebutanoic acid with 
hydrazine hydrate according to the procedure of this Example gives 4,5-d ihyd ro-6-[4-(4-hydroxy methyl- \H- 
$s imidazol-1-yDphenyl]-3{2W)-pyridazinone (3g), mp 213.5 — 215°C. 
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Similarly, the reaction of ^4,Miethyl-1//-imid^^^ 
hydrate according to the procedure of this Example gives 4^-dihYdro-6^4-(4,S^ieth Y l-1/^imida20l-1. 

according to the procedure of this Example gives 4,5-dihydro-6-l4-(1rV-benzjmidazo|.1.yl)phenyll.3(2^- 
pyrtdazinone (30, mp. 262— 264°C. 

4 5-Dihydro^-[4-(1rV-imidazol-1-yl)phenyll-5-methyl-3(2^-pyridazinone (3j) ^*j*u 

A suspension of KCN (6.6 g in 8 ml of water) is added slowly to a j* rred h s ^ 
imidazol-1 yljbenzaldehyde (17.2 g), p-toluenesulfonic acic I (19 g> and morphohne , < ^4 g) ' '"^^ W° 
ml). The mixture is refluxed for three hours, concentrated to half .ts volume and poured into ' a^™" 
£cO, solution. The oil is extracted with CH a Cl 2 , the CH 2 Cl, extract is ; washed !~- d "jJ; r and 
evaporated to yield an oil which is filtered through silica gel. The o,l ,s finally crystallized rom fther 

To a stirred solution of the above [4-(1/V-»midazol-1-yl)phenyl]-4-morpholmeaceto 
is added 30 drops of 30% KOH in methanol followed by a slow addition of crQt ™°™£^ 
period of 15 minutes and the resulting reaction mixture is stirred at room temperature for 90 m ^ut^. The 
?eac7or ? mfxture is concentrated in vacuo, the residue is treated with water and *e o,l is -ext acted wrth. 
CH 2 Cl 2 . The methylene chloride extract is washed with water, dned, and concentrated to yield a n.gn.y 

ViSC TNs 9 is dissolved in 30 ml of W HCi and heated on a steam bath for six hours. 

evaporated to dryness in vacuo, the residue is taken up in 150 ml of absolute ethanol heated ^on a steam 
bath for 15 i minutes and cooled. The inorganic salts are filtered off and the filtrate is directly used in ^the next 

□Uuted with water and filtered. The solid is crystallized from ethanol ^rahydrofuran to y eld 2 8 g of the 
product 4,5-dihydro-6-(4.(1/y-imidazol-1-yl)phenyl]-^methyl-3(2>/).pynda 2 inone: (3,), mp 197-198"C. 

Anal calcd for C 1A H 14 N d O: C, 66.12; H, 5.55; N r 22.04 
Found: C, 66.12; H, 5.54; N, 21.05. 

4,5-Dihydro-6-[4-(2-methylthio-1Wmidazol-1-yl)-phenyl]-3(2i t 0-pyridazinone (3k) 
30 A solution of 6.(4.aminophenylK,5-dihydro-3(2W)-pyridazinone (10 g, 0.053 mol) in N,N- 
dimethylformam.de (200 ml) is added to an ice-cold solution of l,V-thiocarbonyldi.midazo e (10 g, 0.056 
mol) in N,N-dimethylformamide (50 ml) over a three hour period. The reaction mixture is slowly warmed 
up to room temperature and stirred for an additional half hour. The solution is diluted with 800 ml of water, 
cooled, filtered, and air-dried to give 10.8 g of the pure isothiocyanate, mp 181—182.5 C 

A solution of 10 g of the above isothiocyanate in N,N-dimethylformamide (60 ml) is i added dropwise to 
a solution of aminoacetaldehyde diethyl acetal (7.17 g) in N,N-dimethylformamide (20 ml) followed by 
heating for two hours at 80°C. The DMF is removed by distillation under reduced pressure a " d t n e"^' due 
is heated to reflux with 100 ml of 10% HCI for one half hour. Upon cooling the solid is collected by filtration, 
washed with water, and Finally crystallized to give 7 g of 4 r 5Kjihydro-6-(4.(2-mercapto-W-imidazol-1- 
yl)phenyl]-3(2>y)-pyridazinone. mp 310—312.5° (dec). ■ • 

A solution of the above compound (2.97 g) in N,N-di methylformam.de (50ml) is treated with CH 3 I 
(4.6 g). The DMF is removed by distillation, and the residue.is treated with water. The *°* u *° n J s ™ en J 
basic and the crystalline material is collected by filtration to yield 1.75 g of the product 4;5-dihydro-6-f4-{2- 
methylthio-1rV-imidazol-1-yi)phenyt]-3(2>0-pyridazinone, (3k), mp 155— 1f6°C 

A solution of 4,5^ihYdro^4.(2-methYlthio-1/Y-imidazo|.VYi)phenYil-3(2H)^ynda«none (2.08 g) in 
chloroform (30 ml) is oxidized with m-chloro perbenzoic acid (1.56 g) at 0°C to yield 1.45 g of the Product 
4 f 5-dihydro-6-t4-(2-methylsulfinyi-1/y-imidazol-1-yl)-phenyl|-3(2H)-pyridazinone (31 ), mp 187— 188 

Similarly a solution of 4,5-dihydro-6-t4-<2-meth Y <thio-^ 
(1.68 g) in chloroform (15 ml) is oxidized with m-chloroperbenzoic acid (2.556 g) at ^^\} em ^ e !^^ . 
yield 1.54 g of the product 4,5-dihydro-6-[4.(2-methYlsuifonyl-1/y-imidazol-1-yi)phenyll-3(2^-pYndazinone, 

(3m), mp 200— 201°C. 

Example 4 

Methyl-3-(1/y-imidazol-l-yl)-0-oxobenzenepropanoate ^ . . . 

55 A solution of 3-(1 W-lmidazoM-yl)acetophenone (53.4 g, 0.28 mol) in tetrahydrofuran (300 mi) is added 

to a suspension of 60% NaH (11.6 g) in tetrahydrofuran (90 ml) with stirring. The solution «s stirred at room 
temperature for one hour. Dimethylcarbonate (70 mi) is added followed by refluxing the mixture overnight 
The solid is filtered off, the residue is treated with water, neutralized with acetic acid and the oiHs extracted 
with ethyl acetate. The ethyl acetate extract is filtered through silica gel and evaporated to yield 29.8 g of 

so the product methyl 3-{1tf-imidazol-1-yl)-J3-oxobenzenepropanoate. 

-Example 5 

3-(1A/-lmidazol-1-yf)-Y-oxobenzenebutanoic acid 

A solution of methyl-3-{1 ^-imidazol-1 -yD-p-oxobenzenepropanoate (29.1 g, . 0.12 mol) in 

ss tetrah y drofuran (200 mi) is added slowly to a stirred suspension of 60% NaH (5.1 g, 0.12 mol) rn 
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tetrahydrofuran {75 ml) and the solution is stirred for one additional hour. Ethyl bromoacetate < 21 -* 9>'s 
added following by refluxing the mixture for seven to eight hours. The tetrahydrofuran is removed, the 
residue is treated with water, and the organic material is extracted with ether. The residue obtained alter 
removal of ether is hydrolysed by heating with 6N HCI for eight hours. The crude acid is finally cr Vsta"^ 
5 from waterto yield 12.3 g of the product 3«{1rY-imidazol-1-yl)-y-oxobenzenebutanoic acid, mp 140.5— 14Z°C. 

Example 6 

43-DihYdro-6-t3-{1-imidazol-1-yl)phenyl1-3(2/y)-pyridazinone 

A solution of 5.2 g of 3-(1tf-imtUazoM-yl)-Y-oxobenzenebutanoic acid in ethanol {60 ml) is heated under 
to reflux with 85% hydrazine hydrate (1.8 g) for four hours. The alcohol is evaporated off, the residue i is 
treated with water and filtered. The crude product is finally crystallized from ethanol to yield 2.9 g of tne 
product 4 f 5-dihydro-6-[3-{1/y-imidazol-1-yl)phenyl|-3{2>/)-pyridazinone, mp 190—190.5 C. 

Anal. Caicd for C ia H 12 N 4 0: C, 64.98; H, 5.03; N, 23.39 
'* Found: ■• C, 65.02; H, 5.08; N, 23.33 

Example 7 

4.(45 6 7-Tetrahvdro-1//-benzimidazol-1-yl)-Y-oxobenzenebutanoic acid 

A'ES^uor^ acid (20 g. 0.1 mol) and W*JJWhy^ 

20 (12.2 g 0 1 mol) in D MSG (50 ml) is added drop-wise to a suspension of 50% NaH 9 .6 g ,0.2 mol) in toluene 
20 ml) with stirring keeping the temperature around 30*C. At this point addit.ona ^SOW J« added 
and the mixture is stirred at room temperature overnight followed by heating a * r 2K* 
The solution is cooled, extracted with ether and the aqueous solution is adjusted to pH -5. The solid I thus 
obtained is filtered, washed with water and crystallized from DMF to give 10 g of the product 4-<4,5,6,7 

25 tetrahydro-1W-benzimidazol-1-yl)-Y-oxobenzenebutanoic acid, mp 234— -235X. 

Example 8 

4,5-Dihydro-6-[4-<4,5,67-tetrahy . . . . - - a ftf 

' A mixture of 9 g of 4^,67-tetrahyd^ 

hydrazine hydrate in 80 ml of ethanol is heated under reflux for six hours. The reaction mixture is a'^weo 
to cool and filtered. The crude product is finally crystallized from 2.methoxyethanol to i yield 4.5 g of the 
product 4£dihvdro-6W4^ ^ m P 
296—297*0. 

35 Anal Calcd. for C n7 H 18 N 4 0. 0.1 H 2 0: C. 68.88; H, 6.14; N, 18.90 

Found: C, 68.84; H, 6.40; N, 18.50 

Example 9 

4 # 5-Oihydro-6-[4-(1ry-triazol-1-yl)phenyll-3(2^)-pyridazinone 
40 A solution of 15 g of 4-(1r7-1,2,4-triazol-1-yl)-y-oxobenzenebutanoic acid tmp 23A — ^235°C, o&tainea 

from 4-(1/y-1,2.4-triazol-1-yl)acetophenone accordingto the procedure of Examples 1 and 2| m ethanol (100 
ml) is heated under reflux with 85% hydrazine hydrate {5.4 g) for six hours. The reaction mixture is allowed 
to cool and the solid is filtered, washed successively with dilute NaHCO a solution, water, and finally, 
crystallized from DMF to give 8.3 g of the product 4,5-Dihydro-6-[4.(1^1,2,4-triazol-1-yl)phenyii-3(2W)- 
45 pyridazinone, mp 311— 312°C (dec.). 

Anal calcd for C^H^NsC 0.1 DMF: C, 59.43; H, 4.74; N, 28.74 
Found: C r 59.30; H, 4.59; N. 28.85 

Example 10 

50 4,5-Dihydro-{6-(4-(4W-1,2 r 4-triazol-4-yl)phenyi]-3{2H)-pyridazinone m 

A mixture of 6-(4.aminophenyl)-3(2ry)- P Yridazinone (3.78 g, 0.02 mol) and diformylhYdrazine 0.76, O02 
mol) are heated together at 220°C for six hours. The solid mass is chromatographed and finally cryrailiart 
from acetonitrile/methanol to yield the product 4,5-dihydro-6-[4-(4ry-1 ,2,4-tnazol-4-yl)phenyll-3<2H)- 
pyridazinone, mp 292.5— 293°C (dec). 



30 



55 



Anal calcd for C 12 H ni N s 0: C, 59.74; H, 4.60; N, 29.03 
Found: C r 59.66; H, 4.61; N, 29.27 



60 



55 



Example 11 

4 5-Dihydro-6-[4-(1^-pyrral-1-yl)phenyi]-3{2^)-pyridazinone , 4 , , irtn n s n] in 

A mixture of 6^4^minophenyO-3(2H)-pyridazinone (3.7 g) and 2,5^imethoxytetrahydrofuran (2.o g)m 
glac^Sc acid ^(37 m" is Lated under reflux for four hours. The reaction mixture ,s cooled, nltered and 
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solid is washed with ethane., and flnaUv crystal fro. ynjgno. « give U 9 of the product. 4* 



^a.ca.cdfor^O: C.7J27: H.JJ Jg- 
Found: w ' 

Example 12 



70 



;5 



= n-K ,HrnJ5 (A r2-(1H-imidazol-1-ynethoxY!phenYll-3(2M-PYridazinone () jn dry 

^^^^^^^ ■» - , ~ soM - 



Example 13 



^on. The^oUd is^ -P 244-245^ 

25 " Ana.ca.cd for C,H,.N 4 0,l/5H i 0: C, 64.56; H, 4.30; N. 23.17; Hg 1.48 

bromine in acetic acid as described in this Example gives o i 
(13h). 

' mi xture of dloxane (100 ml) and ^^^^! ma ^JS^n io!^r "ours. The inorganic so hd is 
gh° ^e temperature is raised to £ SSf«d the washings are «mh«J. 

filtered off and washed thoroughly with hot *™ww ■J£Lna\ and tetrahydrofuran to yield 2.1 g of the 
eSoreted in vacuo, and the residue is ^SSSSi^S^. mp 284-286-C. 
5 product 6-(4-(1«-imidazol-1-yl)phenyl|-5-methyl-3(2«) PY 



35 



40 



Ana«ca«cdforC.H, z N«0: C. 66.65; H.4.79; N. gJJ 
Found: u ' 



50 Example 14 

6-[3-(1"-lmida 2 ol-1-y0phenyn-^ m() is adde d dropwise to a ao » ^ «£J> 



5 



70 



15 



20 



25 



30 



0 075 436 

to the free base which is crystallized from ethanol to yield 1.3 g of the product 6-[3-(1"-imidazol-1- 
yl)phenYl]-3<2tf)-pyridazinone, mp 234.5— 235.5°C. 

Anal calcd for C 3 H 10 N.O: C, 65.53; H. 4.23; N, £52 
Pound: C. 65.44; H, 4.66; N, 23.73 

Example 15 

6^43.6J-Te^ to a solution of 1.6 g of 4.5- 

A solution of bromine (1 g) n 10 ml of acetic acio is w™ , w 0 f acetic acid at 

dihydro-eW^-tet,*^ reactjon mixture „ 

86-68«C. The mixture is subsequently heated at 100"C for four to ^ nou ™ obta ined is 

cooked, the solid is filtered off .washed ^^^^^^^^"3? product 6-[4-<4, 5 ;6.7- 
converted to the free base which .s crystallized from ethanol * a"*«»g ° 
tetrahydro-1H-benzimida2ol-1-yl)phenyll-3(2>tl-pYndaz.none. mp 266-267-C. 

Ana, ca.cd for C, T H, a N,O.0,H,O: C. 69.35; H.5.S0: JIM. 
Found: 

Example 16 

6-[4-[2^1W-lmidazol-1-vl)emoxylphenyll^ dropwise to a solution of 4,S-dihYdro^[4-[2- 

A solution of bromine (0.6 g> in acebc acid (6 ml) is added Jrepw« m|) ^ T he 

(1 W-^idazol-1-Yl)emoxy)phenyll-3(2«-pynda Z .none (2.84. ^ ™'^ re is coo led, the solid is filtered 
mixture is subsequently heated is converted ^ ?Z ntu 

^SefSs of the compounds of the prose n, invention as 

their effectiveness in standard pharmacological test vnea^».nr» with low or minimal changes 

Test for in vivo myocardial inotropic activity in ^^^Im lntraV enous doses of compound on 
of the pentobarbital-anesthetized dog. 



3S 



40- 



45 



50 



55 



"""SSi, mongrel dogs of either sex a- anesth^ 

subsequently maintained under anesthesia v«* J"^^ A cannula is inserted I mto 

The trachea is intubated but the animals are P^««^° r Sttr tip pressure transducer or a fluid filled 

lead II electrocardiogram (ECG). r<M -„,Hed on a strip chart recorder. Heart rate, using a 

Left ventricular and aortic blood P« Mur «r'^S^ a fi 7d e rivative of left ventricular blood 
. biotachometer triggered from the R wave the ECG. andtte firs cofresponding pressure amphfler 

^SeS-onsolubility.the compound 

S^ad^e 8 ^^ 

lach dose of the test compound is administered '^n" Procedure *e compounds of the present 
When tested by the above-described *n--*-«-J ^J^^^gM™*™** do " "*S 

»t52?!?=M — — in heart rate and b,ood 



50 



55 
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Test Results of 4,5-Dihydro-6-{1Wmidazoh1-Yl)phenyl]-3(2^-PYndazinone using anesthetized dog 
procedure 

% Change 



to 



15 



20 



25 



35 



40 



55 



Example 


Dose 
mg/kg 


Myocardial 
"Contractility 


Heart 
Rate 


Blood 
Pressure 


3a 


0.01 


9 


—4 0 


-2.0 




0.03 


32 


— *+.u 


-6.0 




0.10 


57 


1 n 


—10.5 




0.31 


87 




—21.5 


a 
0 


0 01 


6 


-2.0 


1.0 




0.10 


36 


-1.0 


-1.0 




0.30 


71 


2.0 


-8.0 




1.0 


114 


11.0 


-20.0 


8 


0.01 


10 


-3.0 


-2.5 




0.03 


21 


-15.0 


—7.0 




0.10 


51 


-17.0 


-11.0 




0.31 


95 


. -18.0 


-17.0 




1.9 


127 


-7.0 


-27.0 



Test results of 6-(1/V-lmida Z ol-1.yl)phenyll-3(2W)-PYridazinone using anesthetized dog procedure 

% Change 





Example 


Dose 
mg/kg 


Myocardial 
Contractility 


Heart 
Rate 


Blood 
Pressure ■ 


45 


13a 


0.01 


3 


0.0 


0.0 






0.03 


15 


6.0 


-1.5 


50 ' 




0.10 


40 


16.0 


-6.0 






0.31 




32.0 


-9.0 



The usefulness of the compounds of the present invention as ffSS£?TS3SS!2 
by their effectiveness in standard pharmaco.og.cal mm ■? r ^™J^£? s a'e^ed in the following 
decrease in mean arterial blood pressure in conscious rat. Th.s test proceaure 
so paragraphs. 

A method for the direct monitoring of aortic blood pressure ££Z£Z^£^£ mu W 
The continuous monitoring of pulsatUe Wood pressure %£n» n £?™™ putS r assisted data capture 

6S ^crcffis 
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Method 

Cannulation Procedure: Rats were anesthetized with Teiazol (1:1 tiletamine HCI and zolazepam HO; WU 
PD, Ann Arbor, Ml) 20 — 40 mg/kg IM and the descending aorta exposed via a midline incision. Cannulus 
fabricated from polyethylene tubing (Clay Adams, Parsippany, NJ) were inserted into the aorta via an 

5 undersized puncture hole below the renal arteries. The puncture hole was made by a 23 G disposable 
needle with a section of the aorta clamped off above and below the puncture site. The cannulas, consisting 
of a PE100 (0.86 mm ID) body and a PE50 (0.58 mm ID) tip, were attached to a trocar, inserted- through the 
psoas muscle, and passed subcutaneously along the midline of the back and externalized between the ears. 
The cannulas were anchored to the psoas muscle and between the scapulae (3 — 0 green braided suture; 

ro Deknatel, Queens Village, NY). The midline incision was closed in two steps {muscle first, skin second) 
using continuous over-and-over sutures (4 — 0 chronic; Ethicon, Somerville, NJ). Each rat was then given 
penicillin 30,000 units subcutaneously (Penicillin G Procaine Sterile Suspension; Parke-Davis, Detroit, Ml). 

The rats were fitted with a harness-spring-swivel assembly designed to protect the cannula and to 
provide the rat relative freedom of movement. The harnesses were fabricated from nylon hook and loop 

15 tape (Velcro, Manchester, NH) cemented to a metal plate to which spring wires (18 — 8 stainless steel, 
Paragon Spring; Chicago, IL) were attached to brass swivels (BRS/LVE, Bellville," MD). Each polyethylene 
cannula was channeled through a spring and connected through a swivel to a pressure transducer (Model 
P23Gb; Statham Instruments; Hato Rey, Puerto Rico) and an infusion pump (Sage model 234 — 7; Orion 
Research, Cambridge, MA) by means of PE100 tubing. While on test, each rat received a continuous slow 

20 infusion or heparinized saline solution (approximately 400) I or 40 units of heparin per 24-hour period) to 
prevent clot formation. Additional "flushes" of the cannula with heparinized saline werei=arriedd out when 
the aortic pulse pressure (systolic minus diastolic) was less than 25 mm Hg. 

CADCS: Ihe pulsatile blood pressure and heart rate of each of 32 rats was monitored every minute by 
means of two in-laboratory microcomputers communicating directly with a data concentrator computer. 

25 The data were first stored on the data concentrator disk and then transferred to a magnetic tape for analysis 
and report generation by the main research computer (Varian V-74 or IBM). The overall scheme involved 
modulating the primary signal from the pressure transducer, generating the primary data set of the one- 
minute values for systolic, diastolic, and mean blood pressures and heart rate by the in-lab microcomputer 
and the storage, analysis, and report generation by the main research computer. 

30 The transducers were connected to analog signal conditioning modules. The modules provided a 

regulated excitation voltage for the transducers, amplification as required to interface the microprocessors 
and an active low pass filter to compensate for the pressure waveform distortion produced by the flexible, 
fluid filled, narrow lumened cannula. The distortion was 22 — 26 Hz and thus provided a reliable estimate of 
both systolic and diastolic blood pressure. 

35 The microcomputers (one for each of two groups of 16 rats) were connected to the input components 

through the module interface units, an analog-to-digital converter for the pressure wave form signal and 
the digital inputs for the dose and event marker switches. The microcomputer controlled the sequential 
acquisition of data from the modular interface units through an internal synchronous time-of-day clock/ 
time base generator. Utilizing the time base generator as a reference, the blood pressure values and the 
marker switch status for each of the 32 stations were sampled every 10 msec. The microcomputer 
processed each blood pressure sample as it was received to produce "running average" values for heart 
rate, and mean, systolic and diastolic blood pressures. 

When tested by the above procedure the compound of Formula I — VIII or pharmaceutically acceptable 
acid-addition salts thereof, e.g., Example 3 (a-m), 6, 8, 9, 10, 11, 12 at doses 1, 3, 10, and 30 mg/kg were 

45 found to cause a significant reduction in aortic blood pressure. 

When tested by the above procedure the compound of Formula 1 — VIII or pharmaceutically acceptable 
acid-addition salts thereof, e.g.. Example 13 (a-i), 14, 15, 16 at doses 1 r 3, 10, and 30 mg/kg were found to 
cause a significant reduction in aortic blood pressure. 

The actual determination of the numerical cardiotonic data definitive for any other particular 

so compound of the invention is readily obtained according* to the above-described standard test procedure 
by those skilled in pharmacological test procedures, without any need for any extensive experimentation. 

The present invention includes within its scope a cardiotonic composition for increasing cardiac 
contractility, said composition comprising a pharmaceutically acceptable carrier and, as the active 
component thereof, a cardiotonic compound of the present invention or pharmaceutically acceptable acid 

55 addition salt thereof. The invention also includes within its scope the method for increasing cardiac 
contractility in a patient requiring such treatment which comprises administering to such patient an 
effective amount of a compound of the present invention or pharmaceutically acceptable acid addition salt 
thereof. In clinical practice the said compounds of the present invention will normally be administered 
orally or parenterally in a wide variety of dosage farms. 

so Solid compositions for oral administration include compressed tablets, pills, powders, and granules. In 

such solid compositions, at least one of the active compounds is admixed with at least one inert diluent 
such as starch, calcium carbonate, sucrose, or lactose. These compositions may also contain additional 
substances other than inert diluents, e.g., lubricating agents such as magnesium stearate, talc, and the like. 
Liquid compositions for oral administration include pharmaceutically acceptable emulsions, solutions. 

65 suspensions, syrups, and elixirs containing inert diluents commonly used in the art, such as water or liquid 
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• paraffin. Besides inert diluents such compositions may also contain adjuvants. su<* .as getting an d 
suspending agents, and sweetening, flavoring, perfuming, and preserving agente According to the 
fnvention^he compounds for oral administration also include capsules of absorbable matenal, such as 
aeUtin containing said active component with or without the addition of d.luents or exc.p.ents. 
5 96 PrepSons according to the invention for parenteral administration include sterile ' ^sus^ng 
organic and organic solutions, suspensions and emulsions. Examples of °\? an,c . l ^^l^^^ 
media are propylene glycol, polyethylene glycol, vegetable o Is such »» olw S 51^^ 

esters such as ethyl oleate. These compositions may also contain adiuvants such as stab.liz.ng. preservmg. 

l0 W ^^^r^^^r^ n through a bacteria-retaining 

steri Iking agents in the compositions, by irradiation or by heating. They may also b*™™^ 

torm of sterHe solid compositions which can be dissolved in sterile water or some stenle mjectable med.um 

imm ^ptrc b emage U o S f active component in the said composition and method for 
, s contracllrty m% be varied so that a suitable dosage is obtained. The dosage festered » a part cu.ar 

20 behalf. 

Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE 
1. A compound having the structural formula: 



25 




35 



and is attached to the 3- opposition of the phenyl ring 



R 1 

a. A = 

/ 1 \ 



45 



50 



K 



55 



R H 

, j. a a- anri R are independently hydrogen or C,-s alkyl; 
where X is (CH 2 )„ or 0(CH t )„., where r , = 1-4; R.. * • and R are nnoep J ^ R „ ^ R „. are 
hydroxyalkyl. halogen. CH 2 0H. SCH, SOCH, ; SOgU»WJJ R positions of the imidazole ring may 
independently hydrogen orC, - alk £- or w 7 "«" contain a nitrogen atom; .. 

be taken together to form a 0 5-, « 7 ^^?^^ ^'Scy? ^ alkyl. and C,. s alkoxy, and ...) 
benzene ring which is optionally substituted oy halogen, nyaroxy, ^, « 

pyridine ring; and the P^™ a !»}^^ v ^^J te a ^^^h.n A is attached «> the 4-position of the 
213 25n = £ [l^tTZ^ SS- -presents a single bond, then at .east one of 

R, R', R„ R, and Rj is other than a hydrogen atom: 



so 



R 4 
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where m + n - 3, R 4 is hydrogen or C,^ alkyi; Z is*CH 2 or NR S where R 5 is hydrogen, C,^ alkyi or C0R a 
where R 6 is C,_ s alkyi or ary! and the pharmaceutical ly acceptable salts thereof 



to where R„ R', and R are as defined in (a) and is attached to the 3-position of the phenyl ring and the 
pharmaceutically acceptable salts thereof 



IS 



/ z =\ 

4^- 



where i) X = L - Z = CH; it) X = Z - N, and L=CH iii) L = Z = N and X = CH and their pharmaceutically 
acceptable s *** h *™°\ [c) and fe attacned to the 4-position of the phenyl ring and the pharmaceutically 

20 acceptable salts thereof. 

2. A compound according to Claim 1 having the structure: 



25 



30 



35 



4Q 




wherein R„ R', R, X, R 2 , and R 3 are as defined in Claim 1a, and the pharmaceutically acceptable salts 
thereof. 

3. A compound according to Claim 1 having the structure: 




45 wherein R«, R 2 , R,. Z. m, and n are as defined in Claim lb, and the pharmaceutically acceptable salts thereof. 
4. A compound according to Claim 1 having the structure: 

R 1 



55 




wherein R 1f R', R. R 2 , and R 3 are as defined in Claim 1c, and the pharmaceutically acceptable salts thereof. 
5. A compound according to Claim 1 having the structure: 



so 



55 
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wherein X, L, Z, R 2 , and R 3 are as defined in Claim 1d, and the pharmaceutical^ acceptable salts thereof. 
6. A compound according to Claim 1 having the structure: 




to ~ ^2 

wherein R v R, R', R a , and R ? are as defined in Claim 1e, and the pharmaceutical ly acceptable salts thereof. 
7. A compound according to Claim 1 having the structure: 



15 



20 




wherein R;; R', R, X, R 2 , and R 3 are as defined in Claim la, and the pharmaceutically acceptable salts 
25 thereof. 

8. A compound according to Claim 1 having the structure: 



30 



35 



(CK ) . -(CE-) 
z m a 2 n 




40 wherein R 2r R„ R 4 , Z, m, and n are as defined in Claim 1 b, and the pharmaceutically acceptable salts thereof. 
9. A compound according to Claim 1 having the structure: 



45 



55 



60 




wherein R 1# R', R, R*, and R 3 are as defined in Claim 1c, and the pharmaceutically acceptable salts thereof. 
10. A compound according to Claim 1, having the structure: 




65 
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wherein X, U Z, and R 3 are as defined in Claim 1d f and the pharmaceutical^ acceptable salts thereof. 
11. A compound according to Claim 1, having the structure: 



wherein R„ R, R', R*, and R 3 are as defined in Claim 1e and the pharmaceutical^ acceptable salts thereof. 
12. A compound according to Claim 1, which is 
4 r 5^ihydro-6-[4-C2-1//Hmidazol-1-y0ethoxylphenylI-3(2//)-pyrida2inone f 

4>dihYdro-644^43,6J-tetn3hydro-1^^ 
4,5-dihydro-6-[3-<1//-imida2ol-1-yl)phenyl]-3(2/y)-pYridazinone, 
4,5-dihydro-6-[4-{1//-1,2,4-triazol-1-yl)phenyl]-3(2«)-pyridaz!none, 
4 f 5-dihydro^-(4-(4>y-1 / 2,4-triazol-4-yl)phenyl]-3(2W)-pyridazinone r 
4,5Hdihydro-6-[4-{1/y-pYrroM-yl)phenYU-3(2/V)-pyridazinone, 
4,5-dihydro-6-[4-n//Hmidazol-1-y!)phenyl]-3(2//)-pyridazinone, 
4,5^ihydro-6-(4-(2-memyl-1/y-imidazol-1-yljphenyl]-3(2//)-pyridazinone # 
4,5-dihydro-6-[4-(2-ethYl-4-methyl-1/y-imidazol-1-Yl)phenyli-3(2//)-pyrldazinone, 
4 # 5^ihydro-6-[4-il//-imidazolO-yl)phenyl]-5^ethYl-3(2/y)-pyridazinone, 
4,5^ihydro-6-[4^4,5<liethy|.1H-imidazol-1-yl)phenyl]-3(2/y)-pyridazinone f 
4,5<tihydro-6-t4^1//-imidazoU1-yl)phenyl]-2-methYl-3(2/^-pYridazinone f 
4,5-dihydro-6-[4-<1//-benzimidazoM-yl)phenYl]-3(2>/)-pyridazinone / 
4,5-dihydro-6-[4-(4-hYdroxYmethyi-1f/-imidazoM-yl)phenyll-3(2/y)-pyridaztnone, 
4,5-dihydro-6-{4-U-^nethylthio-1W-im!dazol-1-yl)phenyl]-3(2>/)-pyridazinone f 
4,5-dihydro-6-[4-(2-methylsulfinyl-1W-imidazol-1-yl)phenyl]-3(2//)-pYridazinone, 
4,5-dihydro-6-[4-(2-methylsulfonyl-1>/-tmidazol-1-Yl)phenyl]-3(2/y)-PYridazinone, 
6-{4-{2-1 W-imidazoM -yl)ethoxyIphenyl]-3(2//)-pyridazinone, 
e-i^^lrV-imidazol-l-yUethyllphenyll-Sta/^-pyridazinone, 
e-t^l^-imidazol-l-yl-methyDphenyll-SI^-pyridazinone, 
6-[4-(4,5 r 67-tetrahydro-1W-benzimidazol-1-yl)phenYll-3(2/y)-PYridazinone, 
6^3-{1^midazoM-yl)phenyl]-3(2/y)-pyridazinone, 
6-[4-(1//-1 f 2 r 4-triazol-1^0phenyll-3(2/y)-pyridazinone, 
6-[4-{4//-1 # 2,4-triazol-4-yl)phenYll-3(2/y)-pyridazinone r 
• 6-[4-( 1 #-pyrroM -y I) phenyl I-3{2/y)-pyridazinone, 
6-[4-(1//-imidazol-1-Yl)phenyl]-3(2/y)-pyridazinone, 
6-[4-(2-methyM//-imidazol-1-yl)phenyll-3(2>/)-pYridazinone, 
6-[4-{2-ethyl-4-methyl-1Wmidazol-1-yl)phenyl]-3(2H)-pyridazinone, 
&-[4-(1//-imidazol-1-y0phenyli-5-methYi-3(2/y)-pyridaz!none, 
6-t4-(4.5-diethyl-1W-imldazaUl-yl)phenyll-3<2//)-pyridazinone, 
6-{4-{4-hvdroxymethYl-1 /y-imidazol-1 -yOpheny l]-3(2>0-PYridazinone r 
6-[4-{2-methYlthio-1W-imidazoM-yl)phenyl]-3(2>/)-pYridazinone, 
6-(4-{2-methylsulfinyl-1W-imidazol-1-yl)phenyll-3(2>/)-pYridazinone, 
6-[4-{2-methYlsulfonyl-1/y-imidazol-1-yi)phenyiI-3{2//)-pyridazinone, 
6-[4-(lA/-imidazol-1-yl)phenyl|.2-methYl-3(2>y)-pYridazinone r or 
6-[4-d/y.benzimidazoH-yl)phenyl]-3(2/y)-pYrldazinone. 
13. A process of producing the compounds according to Claim 1 having the structural formula: 





which comprises reacting a substituted y-oxobenzenebutanoic acid having the structural 



Y 



R. 




3 
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with a substituted hydrazine having the structural formula: 

H a N — NH 
R a 

to obtain the compound having the structural formula 

R- 




to 



15 - 2 
and when desired dehydrogenating to obtain the product 

20 . R- 



25 




30 



35 



40 



45 



50 



55 



60 



55 



wherein A. Y, R 2 , and R 3 are as defined in Claim 1. rini™<= 1 tn 12 

14. A pharmaceutical composition comprising a compound as claimed in any one of Claims n to i<:, 
and a pharmaceutical^ acceptable carrier or diluent therefor. 

Claims for the Contracting State: AT 

1. A process for producing a compound having the following structure: 




wherein = represents a double or single bond between two carbon atorns; R 2 and iR, are inde f*^^ 
hydrogen or C n - S alkyl; Y is H, halogen, C n - a alky!, and alkoxy, and A is any of the groups from a-e, 
and is attached to the 3- or 4-position of the phenyl ring 



a. A = 



A 



whare X is (CHJ. or O.CH.U, where n-J-Js^-IT. 1^*!^ 

hydroxyalkyl, halogen, CH 2 0H. SCH„ SOCH 3 , s °f"^™$£* R ^*he~ Qf the imidazo | e ring may 



be taken together to form a n -»-, «~, . — - - • r 

benzene ring which is optionally substituted by halogen, hydroxy, 

SffE ^^^^^^^^ A - — d » the 
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phenyl ring, and when* in the general structural formula represents a single bond, then at least one of 

R, R', H u R 2 and R 3 is other than a hydrogen atom: 



to 



ZhtZ R t r " 3 ;^» iS hYd ? ge " l r **W 2 is CH * °' NR 5 where R s is hydrogen, C,.« alkyl or C0R 8 
where R a is C,_ 6 alkyl or aryl and the pharmaceutically acceptable salts thereof 



15 

G. A = 



20 R 

where R„ R', and R are as defined in (a) and is attached to the 3-position of the phenyl ring and the 
pharmaceutically acceptable salts thereof 

25 

d. A = z— , 
/ \ 

J ° TcSLle ra^7eo C f H; H) X = 2 = N ' L=CH m> ^ Z = N and X = CH and their pharmaceutically 
• acceptable salte^hereoT• (C, ^ * attached t0 the ^P 03 '* 00 of tne Phenyl ring and the pharmaceutically 
which process comprises reacting a substituted -oxo-benzenebutandic acid having the structural 



35 formula: 

Y R 



40 



O OH 

45 with a substituted hydrazine having the structural formula 

H 2 N — NH 

I 

50 

to obtain the compound having the structural formula 



55 




60 

and, when desired, dehydrogenating to obtain the desired product. 



55 
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2. A process according to Claim 1 for producing compounds having the structure:- 

R' 

O w N l 2 

10 wherein R„ R\ R. X R a , and R, are as defined in Cairn 1a. and the pharmaceutica.ly acceptable salts 
thef 3 0f A process according to Claim 1 for producing compounds having the structure: 

is 



20 



25 



30 



3S 




• o p r 7 m and n are as defined in Claim lb. and the pharmaceutically acceptable salts thereof. 




wherein R v R% R. R* and R, are as defined in Claim 1c, and th e j>harmaceuticallY 'acceptable salts thereof . 
S. A process according to Claim 1 for producing compounds having the structure. 




45 



wherein X, U Z, R 2 , and R, are as defined in Claim 1d. and the P ha /™ ce ^^^^ there ° f ' 
so 6. A process according to Claim 1 for producing compounds having the structure. 




so 



wherein R n , R f R', R 2 , and R 3 are as defined in 



in Claim 1e and the pharmaceutically acceptable salts thereof. 



65 
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7. A process according to Claim 1 for producing compounds having the structure: 



to 




wherein R„ R', R. X. R». and R, are as defined in Cairn 1a and the pharmaceuticallY adaptable saits thereof. 
8 L A process according to Claim 1 for producing compounds havmg the structure. 



is 



20 



25 




30 



35 



wherein R' R R Z m. and n are as defined in Claim 1b. and the pharmaceutical^ acceptable salts thereof. 
^ A process according to Claim 1 for producing compounds having the structure: 




wherein R, R' R R„ and.R, are as defined in Claim 1c. and the pharmaceutically accepable salts thereof. 
^. A process according to Claim 1, for producing compounds havmg the structure. 



45 



SO 



55 




wherein X, L, Z, R 4 , and R, are as defined in Claim 1d, and the pharmaceutical^ acceptable salts thereof. 
11. A process according to Claim 1, for producing compounds having the structure. 



so 



ss wherein R v R. R'. * and R, are as defined in Claim 1e and the pharmaceutical* acceptable salts thereof. 



20 



Patentanspruche «r die Vertiagsstaaten 
1. Verbindung mit der Strukturformel: 

- a.. 
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BECHDEFRGBtTULUNLSE 



5 




10 



X^y a^d A^enVeine der Gruppen 
15 hangt. 



a. A 



20 



25 



30 



K 

R 



, „ r. und R «nabhangig «««^^ 



35 



40 



b. 



6v 

* CT 2 L< GH 2>n 



45 



50 



ataeptabten Salze davon 



c . 



R\ 



an der Position 3 des 



Phenyirings hangt und die pharmazeuoscn aeep 

d. * = /=\ 

riL -CH-m)L = 2 = N U ndX = CH.undd i e P barma Z eutisch 

wonn nX-L-Z-CH;ilX-Z r N«d U=CH. 
cc akzeptablen Salze davon 

03 
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a. A dieselbe Bedeutung hat wie in 1(c) und an der Position 4 des Phenylrings hangt, und die 
pharmazeutisch akzeptablen Salze davon. 

2. Verbindung nach Anspruch 1 mit der Struktur 



JO 




worin R v R\ R, X, R 2 und R 3 der in Anspruch 1a angegebenen Bedeutung entsprechen, und deren 
pharmazeutisch akzeptable Salze. 
f5 3. Verbindung nach Anspruch 1 mit der Struktur: 



20 



25 



30 



35 




worin R 4 , R* R*, Z. m und n der in Anspruch 1b angegebenen Bedeutung entpsrechen, und deren 
pharmazeutisch akzeptable Salze. 

4. Verbindung nach Anspruch 1 mit der Struktur: 




40 worin R„ R', R, R 2 und R 3 der in Anspruch 1c angegebenen Bedeutung entsprechen. und deren 
pharmazeutisch akzeptable Salze. 



5. Verbindung nach Anspruch 1 mit der Struktur: 



45 



50 




worin X, L Z, R* und R 3 der in Anspruch Id angegebenen Bedeutung entsprechen, und deren 
55 pharmazeutisch akzeptable Salze. 

6. Verbindung nach Anspruch 1 mit der Struktur: 



so 




65 
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W oHn R„ R. R'. R, und R, der in Anspruc, ,. angegebenen Bedeutung entspreche, and deren 



70 




Rti r. «. X. V- * « Anspruch » — i — — - «" 



20 



25 



30 



H 



T 




pharmazeutisch akzeptable Salze. Stmktur 
9. Verbindung nach Anspruch 1 mit der Struktur. 



35 



40 



45 




pharmazeutisch akzeptable Salze. struktur 
10. Verbindung nach Anspruch 1 mit der Struktur. 



50 



55 



60 




pharmazeutisch akzeptable Salze. 



55 
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11. Verbindung nach Anspruch 1 mft der Struktur: 




worin R v R, R', R 2 und R 3 der in Anspruch 1e angegebenen Bedeutung entsprechen, und deren 
pharmazeutisch akzeptable Salze. 

12. Verbindung nach Anspruch 1, welche 

4, 5-Dihydro-6-[4-C2-1 >/-im idazol-1 -yl )-athoxyl-phenyiI-3(2//)-py ridazinon, 

4 r 5-Dihydro-6-[4-{4,53,7-tetrahydro-1tf-ben 

4 r 5-Oibydro-6-[3-{1/yHnriidazo!-1-yl)-phenylI-3-(2/y)-pYridazinon, 

4 f 5-Dihydro-6-C4^1H-1,2,4-triazol-1-yl)-phenyl]-3(2/y)-pyridazinon r 

43-Oihydro^(4-(4//-1,2,4-triazol^-yi)-phenyll-3(2/y)-pyndazinon, 

4 f 5-Drhydro-6-{4-(1/y-pyrrol-1-yi)-phenyn-3(2/y)-pYridazinon f 

4,5-Dthydro-6-[4-{ 1/y-imidazol-1 -yi)-phenyl]-3(2//)-pyridazinon, 

43-Dihydro-6-[4-(2-methyl-1/y-imidazal-1-yl}-phenylI-3(2/y)-pyridazin 

4,5-0ihydro-6-(4-{2-athyl-4-methyl-1//-imidazol-1 -yl)-phenylJ-3(2//)-pyridazinon, 

4 r 5-Dihydrc^-{4-(1W-imidazol-1-yl)-phenyll-5-methyl-3(2/y)-pyridazinon, 

4,5-Dihydro-6-fa-(43-dia^hyl-1A/-imidazoM^ 

4.5-Dihydro-6-[4-(1tt-irnidazol-1 -yi)-phenyl]-2-methyl-3(2#)-pyridazinon, 
4,5-Di hydro-6-{4-{ 1 A/-benzim idazol- 1 -yl )-ph eny U-3(2//)-py ridazi no n , 
4 / 5-Oihydro^[4-(4-hydroxymethyl-l//-fmidazol-1-yl)-phenyl-3<2/y)-pyridazinon, 
4,5-0 ihydro-6-(4-(2-methylthio-1#-im idazol- 1-yl)-pheny I I-3(2/fl-pyridazinon, 
4,5-Dihydro-6-[4-<2-methylsulfiny1-1/y-imia^^^ 

4,5-Dihydro-6-[4-{2-methylsuJfonyl-1/Y-im idazol- 1-yl)-phenyl]-3(2/i f )-py ridazinon, 

6-[4-(2-{1//-lmidazol-1-yl)-athoxy]-phenyll-3(2/y)-pyridazinon f 

6-[4.C2-{1/y-lmidazoM-yl)-athyll-phenyl]-3(2//)-pyridazinon f 

6-[4-(1/^-lmidazol-1-yl.-methvl)-phenyl]-3(2>/)-pyridazinon # 

6-[4^4,5,6,7-Tetrahydro-1rV-benzimidazol^^ 

6-C3-(1/y-lmidazol-1-yt)-phenyll-3(2/y)-pyridazinon, 

6-[4-(1 A/-1 ,2>Triazol-1 -yl)-phenylI-3(2W)-pyridazinon. 

6-{4-(4/y-1 r 2 r 4-Triazol-4 r yl)-phenyll-3(2/y)-pyridazinon, 

6-[4-(1^-PYrrol-1-yi)-phenyl]-3{2H)-pyridazinon, 

6-(4-(1//-imidazol-1-Yl)-phenyl]-3(2//)-pyridazinon, 

6-{4-(2-Methyl-1A/-im idazol-1 -yD-pheny I J-3(2rV)-pyridazinon, 

6-l4-(2-Athyl-4-methyl-1W-imia^oi-1-yl)-phenYH-3(2/y)-pyridazinon, 

6-(4-(1//-lmidazol-1-y0-phenyl]-5-rnethyl-3{2//)-pyridazinon, 

6-{4-<4,5-Diathyl-1//-irnidazol-1-Yl)-phenyU-3(2f/)-pYridazinon, 

5- (4-(4-HYdroxYmethy!-1//-imidazol-1-Yl)-phenyll-3<2/y)-pyridazinon, 

6- [4-{2-Methylthio-1 //-imidazol-1 -yl)-phenyl]-3(2/y)-pyridazinon, 
6-{4-{2-MethylsulfinYl-1/y-imidazol-1-yl)-phenyll-3{2/y)-pyridazinon f 

* 6-(4-{2-MethylsulfonYl-1/y-imidazol-1-yl)-phenyl]-3{2/y)-PYridazinon r 
6-(4-(1/y-lm idazol- 1-yl)-ph eny ll-Z-methyl-Sl^-pyridazinon, oder 
6-[4-{1//-Benzimidazol-1-yl)-phenyl]-3(2>/)-pYridazinon ist. 

13. Verfahren zur Herstellung von Verbindungen nach Anspruch 1 mit der Strukturformel 




"2 

welches die Umsetzung einer subsiituierten y-Oxobenzolbutansaure mit der Strukturformel: 

Y R^ 



O OH 



24 
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mit einem substttuierten Hydrazin mit der Strukturformei: 

H a N — NH 

zum Erhalt einer Verbindung mit der Strukturformei 



15 




und gewunschtenfalls Dehydrierung zum Erhalt des Produktes 



20 



25 



30 




35 



worin A. V. R, und R, der in Ansprucn 1 der Anspruche 1 

14. PharmazeutischeZusamniensetzung •*^^^ nt J^ M fur diese umrafit. 
bis 12 und ein pharrnazeutische ataeptables Trager- oaer verou 

Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur HersteMung einer Verbindung mit der folgenden Struktur: 



40 



45 



50 




- eine Doppe, oder Einfacnbindung *^ jf^/c^^^ 
.... «„ >e Doppej ^ m ^ C^-^bedeuten. J^J* g^ ^ ^ phenylnnges 



unabhangig voneinander Wasserstoff oder C 
Scy steht und A eine der Gruppen von a- 
hangt, 

a. A - 



55 



50 



ss gegebenenfalls durch Halogen, Hydroxy, C,_ Alkyi u 

25 
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Pyndinring zu bilden; und der pharmazeutisch akzeptablen Salze davon; mit der MaGgabe, daS, wenn Xfur 

(CH a )„ stent, wenn Y Wasserstoff bedeutet, wenn A an der Position 4 des Phenylrings hangt und wenn 

in der allgemeinen Strukturformel eine Einfachbindung bedeutet, zumindest eines von R, R', R lr R 2 und R 3 
fur etwas anderes a is Wasserstoff stent 

Z 

b - A= (CH 2^ (C Vn 



to 



Y" 



wobei m + n = 3, R 4 Wasserstoff Oder C^-Alkyl bedeutet; Z fGr CH 2 oder NR 5 stent, worm R s Wasserstoff, 
d-a-Alkyl oder COR a bedeutet, wobei d-«-Alkyl oder Aryl bedeutet, und der pharmazeutisch 
is akzeptablen Salze davon 



20 

R R x 

worin R„ R' und R die in (a) angegebenen Bedeutung haben und dieser Rest A an der Position 3 des 
25 Phenylrings hangt, und der pharmazeutisch akzeptablen Salze davon 

d. A = Z— ^ 

30 

worin i) X - L - Z - CH; i!) -X « Z « N und L - CH; iii) L = Z = N und X ~ CH. und die pharmazeutisch 
akzeptablen Salze davon . ' , . w * ~a 

e. A dieselbe Bedeutung hat wie in 1(c) und an der Position 4 des Phenylrings hangt, und aer 
35 pharmazeutisch akzeptablen Salze davon: , .^^ 

welches Verfahren dadurch gekennzeichnet ist, daS eine substituierte y-Oxo-Benzolbutansaure mit der 
Strukturformel - • 



40 



45 



O OH 

mit einem substituierten Hydrazin mrt der Strukturformel: 

H 2 N — NH 

I 

SO R 2 

umgesetzt wird, urn eine Verbindung mit der Strukturformel 

R r 

55 




\ 

ou ^ 

R 2 

zu erhalten, welche gewunschtenfalls dehydriert wird r urn das gewunschte Produkt zu erhalten. 

55 
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2. Verfahren nach Anspruch 1 zur HersteHung von Verbindungen mit der Struktur: 




JO 



15 



worin R„ R". R> X. R, und R, der In Ansprucn 1a angegebenen Bedeutung en^ecHen. und deren 
Ph T ^^SfSSST^ Hersteilung von Verbindungen mit der Struktur: 




^T^^tTSSSTir HersteHung von Verbindungen mit der Struktur: 



35 





worin R,. R', R. Rs und R, der in Ansprucb 1= angegebenen Bedeutung entsprecnen. und deren 
40 ^Tverfl^ 



45 



55 



SO 



65 




worin R,. R. R', R, und R 3 ' der in Anspruch ,. angegebenen Bedeutung entsprechen. und deren 
pharmazeutisch akzeptablen Salzen. 
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7. Verfahren nach Anspruch 1 zur Herstellung von Verbindungen mit der Struktur: 



JO 




15 



worin R v R\ R, X, R 2 und R 3 der in Anspruch la angegebenen Bedeutung entsprechen, und deren 
pharmazeutisch akzeptabien Salzen. 

8. Verfahren nach Anspruch 1 zur Herstellung von Verbindungen mit der Struktur: 



20 



25 



30 




worin R 2 , R 3 , R*, Z, m und n der in Anspruch lb angegebenen 8edeutung entsprechen, und deren 
pharmazeutisch akzeptabien Salzen. 

9. Verfahren nach Anspruch 1 zur Herstellung von Verbindungen mit der Struktur: • 



35 



40 



45 





N — N 

i 

"2 

worin R 1# R', R, R 2 und R 3 der in Anspruch 1c angegebenen Bedeutung entsprechen, und deren 
pharmazeutisch akzeptabien Salzen. 

10. Verfahren nach Anspruch 1 zur Herstellung von Verbindungen mit der Struktur: 



so 



55 



60 



65 




worin X, L, 2, R 2 u "d der in Anspruch 1d angegebenen Bedeutung entsprechen, und deren 
pharmazeutisch akzeptabien Salzen. 
. 11. Verfahren nach Anspruch 1 zur Herstellung von Verbindungen mit der Struktur: 




28 
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worin R, W. R. «nd R, der in Anspruch 1. angegebenen Bedeutung entsprechen. und deren 
pharmazeutisch akzeptablen Salzen. 

5 Revendications pour les Etats corrtractants: BE CH DE FR GB IT Li LU NL SE 

1. Un compose de formule structurelle: 

10 




is 

dans laque.le ™ represente une liaison doub.e ou simple entre deux : MDgM de «g^J« J J 
represented independamment un atome d'hydrogftne ou un radical a*y.e £n £^j.£3Xnw*. 

R 1 

A 



a. A ■ 



25 



30 



35 



R R^_ 

dans lequel: X represents (CH,) ,ou O(CHJ , dans lequel n = 1 a 4; Rj- J J^^SSSS! 

independamment un atome d'hydrogene, d'ha ogene ou un radical allele _en ^ * _ * 

CH 2 OH. SCH„ SOCH,. SQ&fc (CH^NR-R" n dam L ^e en C, a C, ou loSqu'il. -occupent lea 

independamment un atome d'hydrogene ou |un «d« J un «^cie a 5.6 ou 7 elements pouvant 

positions 4 et 5 du cycle fm.dazo ique. •Is peuvent fo ™« «" ser ™'! ''"^^nent substitue par un halogene, 

egalement contenir un atome d'azote; n) un cycle benzenique eventueueme nc aw h 

un hydroxy, une radical alkyle en C, a C, et un radical alkoxy en d a C s , et in) un cycle pyno.niq 

et leurs sels pharmaceutiquement acceptables; rf . h „ Hpn( , ine A occuoe la position 4 du cycle 

sous reserve que. lorsque X est (CH*)., Y un atome ^ hydrog^e A °« cu P e a up seu , Q . entre les 
ohenylique et~ de la formule structurelle generate represente une liaison s.mpie, 
radicaux R, R', R„ R* et R, represente autre chose qu'un atome d hydrogene. 



(CH 2 L ,<<=v n 



45 N- 



V 

dans lequel: m + n = 3; R. represente un atome d'hydrogene ou un radical alkyle en C, a C,; Z W™*™ 
so CH, ou NR 5 dans lequel R, represente un atome d'hydrogene, un radical alkyle en C, a C 8 ou COH 9 aans 
lequel R s represente un radical alkyle en C, a C s ou un radical aryle; et leurs sels pharmaceutiquement 
acceptables; 



55. 



SO 



55 



dans lequel R„ R' et R sont tela que definis en (a) et occupent la position 3 du cycle pheny.ique; et leurs sels 
pharmaceutiquement acceptables. 



/ 2 =\ 
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dans lequel: Q X-L-Z-CH; ii) X = Z => N et L = CH; iii) L = Z = N et X = CH; et. leurs sets 

Ph T A^t^r^S «c» e« « occupe ia position 4 dy cyc.e pheny.ique: « .eurs se.s 
pharmaceutiques acceptables. 

2. Compose selon la revendication 1, de structure: 



JO 



15 



20 



25 



30 



35 



40 



45 



SO 




dans laquel.e R„ JV..R. X R, et R 3 sont te.s que definis dans la revendication la, et leurs se.s 
pharmaceutiquement acceptables. 

3. Compose selon la revendication 1, de structure: 




(CH-) (CE- ) 

«v2 m, i 2 n 



I 

«2 



dans laquelle R«. R» R, Z, m « n sont te.s que definis dans la revendication lb; et leurs se.s 

re: 



pharmaceutiquement acceptables. 

4. Compose selon la revendication 1 f de structure 




dans .aque..e fc. R'. R. Rj et R, sont te.s que definis dans la revendication .c: et leurs se.s 
pharmaceutiquement acceptables. ^ ril ^ ir «. 
5. Compose selon la revendication 1 , de-structure. 




55 



dans laquelle X, U Z, R 2 et R, sont tels que definis dans la revendication Id; et leurs sels 
pharmaceutiquement acceptables. 

6. Compose selon ia revendication 1 f de structure: 

1 



65 
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dans laquene R,. R. R'. R, et R, sent tels que definis dans .a revendication le; et .eurs se.s 
pharmaceutiquement acceptables. 

7. Compose selon la revendication 1, de structure: 



10 




dans laquene R„ R', R, X, R, et R, sont tels que definis dans la revendication la; et .eurs se.s 
pharmaceutiquement acceptables. 
;5 8. Compose selon la revendication 1, de structure: 



20 



25 




dans ,a qU e„e R, R, R„ Z. « et .n'sont tels oue definis dans la revendication lb; et .eurs sels 
30 pharmaceutiquement acceptables. 

9. Compose selon la revendication 1, de structure. 



35 





pharmaceutiquement acceptables. etmeture- 
10 Compose selon la revendication \, de structure.. 

50 

„ « lMU * X. U 2, Rj »™ '« « — . — - — — « « — - 

pharmaceutiquement acceptables. 

11. Compose selon la revendication 1, de structure. 



60 



65 
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dans laqueile R lf R, R4, R 2 et R 3 sont tels que definis dans (a revendication te; et leurs 
pharmaceutiquement accepts b I es. 

12. Compose selon la revendication 1. qui est la: 
^S^ihydro-^^-l^imidazol-l-ylJethoxylphenyO^^pyridazinone, 

4£Kiihydro-6-[4-(4,5,6J-te^ 

4 r 5^ihydro-6-[3^1Wmida2oU1-yl)pKenyll-3(2/fl-pyridazinone f 

4,S^ihydro-6-(4-{1H-1^Atriazol-1-yl)phenyl|-3(2/V)^Yrida2inane. 

43-dihydro-6-[4-(4//-1^4.triazol-4-y0phenyll-3(2>y)-pYridazinone f 

4,5-dihydro-6-[4-(1//-pyrrol-1-yl)phenyl]-3(2//)-pyridazinone f 

43KJ!hydro^-C4-(1/y-imidazol-1-yl)phenyil-3(2//)-pyridazinone r 

43<lihydro^[4^2-methYl-1H-imidazoi-1-yl)phenyl]-3(2/y}-pyridazinone, 

43<tfhydro-6-[4-<2-ethyl-4-me^ 

43^ihydro-6-{4-n//-imidazol-1-y0phenylI-5-methyl-3(2M-pyri<lazinone. 
43-dihydro-6-[4^43^iethyMtf-^ 

43^ihydro-6-(4^1/y-imidazol-1-yl)phenyl]-2-rnethyl-3(2M-pyridazinone r 

4 f 5-dihydro-6-(4-(1/^-benzimidazol-l-yl)phenyl]-3(2^)-pyridazinone r 

4,5Kjihydro^4.(4-hydroxymethYl-lWmidazol-1-Yl)phenYl]-3(2/y)-pyndazinone r 

4,5^ihydro-644^2-methylthia-1/V-imM^ 
43^ihYdro-6-[4^2-methYisuif^ 

4,5-dihydro-6-C4-(2-methYlsulfonyl-1W-imidazol-1-yl)phenyll-3(2/y)-pyndazinone 

6-{4-(2-1Ay-imidazoM-yUethoxyJphenyl}]-3(2^)-pyridazinone f 

6-{4-(2^1/V-imidazol-Vyl)ethyilphenyl}-3(2^)-pyridazinone, 

6-{4-[{lWmidazol-l-yl-rnethyl)phenyl}-3<2/y)-pyridazinone, 

644.(433,7-tetrahYdro-l/y-benzimidazol-1-yi)phenylI-3(2W)-pYridazinone / 

6-[3-(1Wmidazol-1-yt)phenyl]-3(2/y)-pyridazinone, 
6-[4~(1//-1 ,2,4-triazoM-yl)phenylI-3(2//)«pyridazinone, 
6-[4-(4//-1 ,2 r 4-triazol-4-yl)phenylI-3(2/y)-pyridazrnone, 
6-[4-<1 /y-pyrroM -yl)phenyil-3(2/y)-pyridazinone, 
6.(4^1 tf-imidazoM-yl)phenyl]-3(2M-pyridazinone, 
6-[4^(2-methyl-1 tf-imidazol-1 -yl)phenyll-3(2W)-pYridazinone, 
6-{4-{2-ethyi-4-methyi-1 tf-imidazol-1 -yi)phenyll-3<2H)-pyridazinone, 
6'[4^^K^midazol-1-yl)phenyl^5-^^ethyl-3(2/y)-pyridazinpne, 
6-[4-(43-diethyl-1/f-imidazol-1-yl)phenyll-3(2/y)-pyridazinone f 
6-[4-(4-hydroxymethyl-1 Wmidazol-1 -yl)phenYU-3(2/y)-pyridazinone, 
6-[4-{2-metJiylthio-1/y-imidazol-l-Yl)phenyll-3(2//)-pyridazinone, 
6-C4-{2-methylsulfinyl-lH-imidazol-Vyi)phenyll-3{2>0-pyridazinone r 
6-[4.{2-methYlsulfonyi-1W-imidazol-1-Y0phenyll-3(2H)-pyridazinone, 
6-[4-{1^-imidazol-1-yl)phenyll-2-methYl-3(2//)-pyridazinone, et 
6-[4-(1//-benzimidazol-1-yl)phenYU-3{2^-pyridazinone. 
13. Procede de preparation des composes selon la revendication 1, de formule structured. 




qui consiste a faire reagir un acide y-oxobenzenebutanoTque substitue de formule structurelle: 




avec une hydrazine substitute de formule. structurelle: 

H 2 N — NH 
I 

R 2 
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pour obtenir le compose ayant la formuie structured: 




10 



15 



20 



25 



30 



et, lorsqu 



'on le souhaite, a le deshydrogener pour obtenir le produit: 




d ans lequel A, Y, R 2 et R a sent tels que queiconque des revendications 

14 Composition pharmaceutique comprenant un w 
1 a 12 et son vehicule ou diluant pharmaceutiquement acceptable. 

Revendications pour I'Etat contractant: AT 

,. Procede de preparation d'un compose de formuie de structure suivante: 



35 




45 



a. A = 



50 



55 



1 d r< and R representent 
S( iSS"""'" "«™ l ~ uel . k " r \ c 0 " loSo"il> "Swum 

« d'entre les radicaux R, R , Rw « 2 et n 3 rep 

33 
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A= (CH 2 r (CH 2 , n 




dans lequei: m + n » 3; R* represente un atome d'hydrogene ou un radical alkyle en C n a C Q ; Z represente 
to CH 2 ou NR S dans lequei R s represente un atome d'hydrogene, un radical alkyle en C, a C 6 ou C0R 6 dans 
iequel R 6 represente un radical alkyle en C, a C 6 ou un radical aryle; et leurs sets pharmaceutiquement 
acceptabies; 



rs 



20 



c« A = 



"A 



H 

dans lequei R„ R' et R sont teis que definis en (a) et occupent la position 3 du cycle phenylique; et leurs sels 
pharmaceutiquement acceptabies. 

25 d. A = Z=, 

. O- 

30 dans lequei: i) X = L = Z = CH; ii) X = Z = N et L = CH; iii) L = Z = N et X = CH; et leurs sels 
pharmaceutiquement acceptabies. 

e) A est le meme que dans 1(c) et il occupe la position 4 du cycle phenylique; et leurs sels 
pharmaceutiques acceptabies. 

ce precede consistant a faire reagir un acide y-oxobenzene.butanoique substitue de formule 
35 structureiie: 



40 



45 




O OH 

avec une hydrazine substitute de formule structureiie: 



H 2 N — NH 

I 

R* 

50 pour obtenir un compose de formule structureiie: 

55 ■ ^' ^ 



60 




et, lorsqu'on le souhaite r a le deshydrogener pour obtenir le produit recherche. 



65 
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2. Precede selon la revendication 1 de preparation de composes de structure: 



R i R I 



10 



IS 



20 



25 



30 



dans laquelle R„ R'. R, X, R, et R, sont te.s que definis dans la revendication la: et leurs se.s 
^T5SSK?5 SndSiion 1 de preparation de composes de structure: 




dans lacuene R. R„ R„ Z. m et n sont tels que definis dans la revendication lb: et leurs se.s 
*TS3E r.on\r^end b Siion ^ de preparation de composes de structure: 



35 




dans laquel.e R„ R', R» R, et R, sont tels que definis dans la revendication .c: et leurs sels 
Ph TSS £%2£»o« 1 de preparation de composes de structure: 



45 




dans laquelle X, L, Z, R 2 et R, sont tels que definis dans la revendication Id; et )eurs sels 
5S ^T^TZTn^Z^Son 1 de preparation de composes de structure: 



60 




dans laqueue R, R. R'. R. at R. sont te.s que definis dans la revendication le; et leurs se.s 
65 pharmaceutiquement accsptables. 

35 
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7. Procede selon ia revendication 1 de preparation de composes de structure: 

R' 



A 

N , V N-X 



10 



15 



20 



25 



30 



35 



40 



45 



50 



R 

dans laquelle R„ Ry R# X, R a et R 3 sont tels que dermis dans la revendication la; et leurs sels 
pharmaceutiquement acceptables. 

8. Procede seion la revendication 1 de preparation de composes de structure: 




dans laquelle R 2 . R 3 , R*. Z, m et n sont tels que definis dans la revendication lb; et leurs sels 
pharmaceutiquement acceptables. 

9. Procede seion la revendication 1 de preparation de composes de structure: 




dans laquelle R n , R', R, R 2 et R 3 sont tels que definis dans la revendication Ic; et leurs sels 
pharmaceutiquement acceptables. ' 

10. Procede selon la revendication 1 de preparation de composes de structure: 




55 



60 



66 



dans laquelle X, U Z, R a et R 3 sont tels que definis dans la revendication Id; et leurs sels 
pharmaceutiquement acceptables. 

11. Procede selon la revendication 1 de preparation de composes de structure. 




dans laquelle R v R, R4, R 2 et R 3 sont tels que definis dans ia revendication le; et leurs sels 
pharmaceutiquement acceptables. 
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